The clinical implications of extracapsular dissection over superficial parotidectomy are controversial and limited in data on cost-effectiveness.
N eoplasms of the parotid are an uncommon entity in the realm of head and neck cancers. Of all primary head and neck neoplasms, only 1% to 3% originate in the parotid, 70% to 90% of which are of benign histopathologic characteristics. [1] [2] [3] [4] [5] [6] Among these benign lesions, most are pleomorphic adenoma (PA), followed by Warthin tumor (WT), and less frequently, oncocytoma, and basal cell adenoma, among others. 4 The preferred surgical treatment of parotid tumors has evolved over the past century. In the early 20th century, intracapsular enucleation primarily sought to avoid damage to the facial nerve (FN) while performing a subtotal removal of the tumor capsule. 7 Owing to recurrence rates as high as 45%, a push for more radical techniques took place. [8] [9] [10] [11] By the mid20th century, superficial parotidectomy (SP) became widely accepted as the gold standard owing to a reduction in tumor recurrence rates as low as 2%. 8 By increasing the volume of gland resected, patients were at a higher risk of developing FN palsy, Frey syndrome (FS), and loss of facial contour. In the later 20th century, partial SP, which involves dissection of only the nerve branches in closest proximity to the tumor, became the favored approach to allow for complete tumor resection with fewer complications. In the past 25 years, experienced salivary surgeons have taken this approach 1 step further by advocating extracapsular dissection (ECD), a technique of removing the tumor and its capsule along with a thin rim of normal glandular tissue without formal identification and dissection of the FN. A recent meta-analysis by Albergotti et al 12 and other studies 13, 14 consistently report similar rates of recurrence between ECD and SP, but with reduced rates of FN paresis and FS with ECD. An updated meta-analysis by Xie et al 15 advocated ECD as a safer alternative for selected smaller, superficial, mobile benign lesions without FN involvement. Nonetheless, the debate over which technique should be favored continues.
Although the clinical outcomes of ECD and SP have been compared, less is known about the health services outcomes of the 2 techniques. Therefore, the present study sought to determine differences with regard to the associated costs, procedure time (PT), anesthesia time (AT), and length of stay (LOS) in conjunction with clinical outcomes between each procedure to further delineate the role of ECD in the management of benign parotid tumors.
Methods
The present study was approved by the institutional review board of the Medical University of South Carolina (MUSC) in Charleston, and the requirement for informed consent was waived. The study retrospectively reviewed all parotidectomies for benign parotid neoplasms conducted by head and neck surgeons at MUSC between August 2012 and November 2015. The start date of the search was based on the start date of a new electronic medical record (EPIC) at MUSC.
Inclusion and Exclusion Criteria
Parotidectomies performed on adult patients (≥18 years) were identified through Current Procedural Terminology codes, 42415 and 42410, encoding for excision procedures on the salivary gland and ducts. Operative notes were then evaluated to classify procedures as either ECD or SP, for which descriptions are provided herein.
Lesions included in this study were limited to primary parotid tumors with pathologic classifications recognized by the World Health Organization as benign epithelial neoplasms of the parotid, namely PA, WT, oncocytoma, basal cell adenoma, oncocytic papillary cystadenoma, among others. 16 All tumors had to be benign by fine-needle aspiration (FNA) and located in the superficial lobe of the parotid gland. During the period of study, one staff surgeon (M.B.G.) performed only ECD for these tumors, whereas the remaining faculty surgeons (T.A.D., J.D.H., E.J.L.) performed a standard superficial parotidectomy technique. Only lesions definitively confirmed by surgical pathology reports were included, without restrictions to size, number of foci, and preoperative or intraoperative mobility characteristic. Lesions with multiple foci were designated a size measurement of the largest focus. Patients presenting with recurrent lesions or history of surgery on the affected parotid gland were excluded.
Surgical Technique
Procedures met inclusion criteria of SP if the surgical technique described formal identification and dissection of the main trunk of the FN, followed by dissection of 1 or more FN branches, with removal of the tumor with a cuff of normal parotid parenchyma. Procedures were classified as ECD if there was no formal identification of the main FN trunk and the tumor was removed along its capsule with limited dissection of exposed nerve branches. All procedures were conducted with the patient under general anesthesia with variable use of FN monitoring technology, dependent on the operating surgeon.
Data Collection
The following patient data were extracted through the MUSC electronic patient record: age; sex; follow-up duration; anesthesia time (AT), LOS, and postoperative complications. Any documented sign of FN dysfunction in the immediate postoperative period was considered FN weakness. Facial nerve weakness and great auricular nerve dysesthesia were further characterized using a threshold of more than 6 months of symptom presence to distinguish persistent conditions from transient. Considered a late postoperative complication, FS rates included only patients with a minimum follow-up threshold of 1 month. Owing to inadequate follow-up, the following patients were excluded from calculations related to complication rates: 5 patients from each group to evaluate for FN weakness, 6 and 2 patients to evaluate great auricular nerve dysesthesia for ECD and SP, respectively, and 13 and 5 to evaluate for FS, respectively. Charge data were used as a proxy for cost owing to differences in actual payment amounts with varying insurance contracts. Charge data (US$) for both groups were obtained through the MUSC billing database. Data consisted of surgeon charge, anesthesia (including certified nurse anesthetist, if used) charge, combined other professional charges, operating room (OR) charge, and total hospital charge. Anesthesia, surgeon, and combined other professional charges considered only professional fees. The OR charge was based on occupancy in minutes. Total hospital charge included medical and surgical supplies and devices, OR charge, pharmaceutical supplies, recovery room occupancy, pathology laboratory expenses, and anesthesia time charge. Cases with supplemental or concomitant procedures in addition to parotidectomy were excluded from analyses comparing costs, PT, AT, and LOS.
Statistical Analysis
All data analyses were performed with SigmaPlot software (version 12. lesion types were similarly distributed within each group, the most common being PA, followed by WT. Less common lesions included 1 case of oncocytoma, 1 case of oncocytic papillary cystadenoma, and 2 cases of basal cell adenoma. Per the pathology report, final margin status showed nonsignificant differences between groups (ES, 0.02; 95% CI, 0.26 to −0.30). Median follow-up time for ECD was shorter than for SP (29 vs 132 days; ES, −0.30; 95% CI, −0.88 to 0.29). The rate of postoperative complications was comparable between the ECD and SP groups ( Table 2) . No incidence of permanent FN weakness was observed for either group, while the incidence of transient FN weakness were found to be nonsignificant between groups (ES, 0.02; 95% CI, −0.15 to 0.42). Likewise, rates of transient (ES, 0.03; 95% CI, −0.25 to 0.36) and permanent great auricular nerve dysesthesia (ES, 0.03; 95% CI, −0.30 to 0.31), FS (ES, 0.04; 95% CI, −0.25 to 0.45), and combined sialoceles and seromas (ES, 0.02; 95% CI, −0.26 to 0.30) were found to be nonsignificant between each group. No other relevant postoperative complications were observed in this study population.
Statistically significant differences were observed in analyses comparing charges, PT, AT, and LOS between ECD and SP groups. ECD procedures were found to be substantially shorter in duration compared with SP procedures (ES, −1.31; 95% CI, −1.93 to −0.65) with decreased AT (ES, −1.37; 95% CI, −1.99 to −0.70) and LOS (ES, −0.66; 95% CI, −1.25 to −0.05) ( Table 3 ).
In terms of charges (US$), anesthesia (ES, −1.55; 95% CI, −2.19 to −0.86), OR (ES, −1.13; 95% CI, −1.74 to −0.49), and total hospital charges (ES, −1.13; 95% CI, −1.74 to −0.49) were considerably less for ECD while surgeon (ES, −0.31; 95% CI, −0.89 to 0.28) and other professional (ES, −0.07; 95% CI, −0.65 to 0.52) charges showed no difference ( Table 4) . Three patients were not included in this analysis: 1 patient with concurrent bilateral lesions, each lesion treated by separate techniques in the same operative encounter, and 2 patients, 1 in each group, who underwent additional operative treatments.
Discussion
The clinical benefits of ECD over SP in the treatment of benign parotid neoplasms continue to be debated. In past decades, a number of studies have contributed data supporting ECD as an alternative to SP with principal attention to known critical postoperative complications, while other health services outcomes, such as cost-effectiveness, have not yet been examined. [12] [13] [14] [15] 17 The present study is therefore novel by investigating both the clinical and cost-effectiveness outcomes of ECD compared with SP. Comparing health ser v ices outcomes and costeffectiveness is critical, particularly in an era of a growing population, and, thus, an increased burden of parotid tumors. Their assessments will provide insight into ways to optimally allocate clinician and hospital resources to effectively manage benign parotid tumors. In the present study, statistically significant differences related to charges, PT, AT, and LOS were found. To start, the mean (SD) ECD PT was profoundly reduced compared with that of SP (83. owing to the greater use of closed suction drains and overnight admission in the SP group compared with ECD. The various charges dependent on the factor of time, whether in the form of AT, PT, or LOS, were accordingly reflected in the decrease in anesthesia, OR, and total hospital charges, and favored ECD with the remaining non-time-related charges being equal. In this limited sample, the main effect of ECD was not clinical differences, but an overall decrease in charges, which was achieved without compromising patient well-being. Perhaps in the hands of an experienced surgeon, the primary indication to conduct this procedure is its shorter duration and reduced financial burden.
From the clinical standpoint, the present study observed no significant differences in complication rates when comparing the 2 surgical approaches. Permanent FN weakness was not observed in either group, while transient FN weakness (14% vs 47%) and FS (0% vs 13%) were less commonly observed in ECD compared with SP, although this failed to reach significance owing to the limited sample size. This nonsignificant difference, however, is consistent with current literature associating ECD with similar or decreased rates of permanent weakness, and more frequently, diminished rates of transient weakness and FS. 12 While comparing clinical outcomes did not favor one procedure over the other in the present study, their nonsignificance in differences add greater weight to the results related to health services outcomes and cost-effectiveness. In other words, ECD seems to be superior to SP in the context of these outcomes, although primarily in the earlier postoperative course.
Limitations
There are a few limitations to consider when evaluating the results of this study. First, the follow-up time for each group was not substantial given the date range of analysis. Frequently, patients were referred from practices external to this institution, and many patients received ongoing follow-up at home. Consequently, obtaining complete data on postoperative complications, particularly recurrence, outside of this timeframe posed a challenge. As a result, the sample size of this study may have been insufficient to observe the differences in early and late postoperative complications reported in previous studies. These factors did not affect the analysis for costeffectiveness, PT, AT, and LOS owing to the relatively large ES of the outcomes. However, this cost-effective analysis pertains only to the initial procedure of these lesions, without consideration of costs related to long-term postoperative complications, namely, recurrence. In addition, the study did not examine the role of lesion location and its effect on these outcomes. For instance, procedures on deeper lesions, whether approached by ECD or SP, are expected to last longer than for superficial tumors. Finally, it is imperative to note that these data were sourced from a single institution and may not apply to others. Therefore, there is a need for further studies at additional sites to further characterize the capital demands of each procedure.
Conclusions
In the hands of experienced parotid surgeons, ECD is a viable alternative to the traditional SP with regard to clinical outcomes, and may be superior with regard to cost. It is recognized that successful outcomes from ECD require proper selection of patients who are likely to benefit and not be harmed by the procedure. Studies with greater follow-up time are needed to ensure that these perceived advantages are maintained over time.
